Introduction
In the USA, the profit maximization assumption is generally accepted by sports economists as an adequate description of the behaviour of professional sports clubs (Rottenberg, 1956; Noll, 1974; Fort and Quirk, 1995) . In Europe, Sloane (1971) argued that the objective of most professional football (soccer) clubs should rather be called utility maximization, with different variables, beside profits, entering the utility functions, such as playing success, attendances and league health. Kesenne (1996 Kesenne ( , 2000 simplified the Sloane model by selecting the maximization of the winning percentage as the most important club objective, and compared some of the results of the profit and the win maximization hypothesis. However, the win maximization model has been criticized on a number of points. The aim of this paper is to reconsider the original win maximization model and to pay attention to a few 1 extensions of the model. In section 2 the main criticisms of the original model are shortly discussed. Section 3 introduces the "flexible talent" assumption into the model, which is more relevant for the open European player labour market. Section 4 concentrates on the determination of the salary level and introduces the efficiency wages theory. Conclusions are given in section 5.
Criticizing the win maximization model
The behaviour of many club owners and managers in European football suggests that the maximization of playing success is their main objective. In its most simplified version, the objective of win maximization includes that clubs are trying to maximize the season winning percentage of their team under the breakeven constraint.
Club managers estimate the expected total season revenue, and attract the best players they can afford with this budget, i.e.:
max w sub R -C = 0
( 1) where w is the winning percentage of a team, C is the total season cost and R is total season revenue. The revenue function is assumed to be concave in the winning percentage. Since its first appearance, this win maximization model has been criticized on several points.
A first criticism of model (1) is that win maximization is not an operational objective, because clubs cannot control their winning percentage. Clubs can only maximize the talents of the team. The best guarantee for a high winning percentage is fielding a performing team by attracting the best players. So, we follow Kesenne's (1996) original approach to win maximization, starting from the maximization of playing talents.
Also the relevance of the breakeven constraint in (1) has been under attack. In a recent paper, Fort and Quirk (2004) All these scenarios can be handled by the win maximization approach, and do not affect its main conclusions regarding the competitive balance, the salary level or the impact of revenue sharing. So, the constraint in (1) can simply be adjusted to
whereπ° is a certain amount of profits, but not maximum profits. Also in the USA, some sports economists have their doubts about the profit maximizing condition (see Zimbalist, 2003) .
In the same paper, Fort and Quirk (2004) also question one of the results of Kesenne (1996) who asserted that in a win maximization league, the distribution of talent is more unequal than in a profit maximization league. ., 1991; Alexander, 2001 ). However, all these tests, to the best of our knowledge, are based on the (ticket) pricing rule or the estimated price elasticities, while it can be shown that the pricing rule of a win maximizing club is the same as the pricing rule of a profit maximizing club. So, these tests support both the profit and the win maximization hypothesis.
Another serious critique of both the conventional win and profit maximization models comes from recent papers by Szymanski and Kesenne (2004) One last remark concerns the wage formation. If the Nash equilibrium model starts from a given marginal cost of talent, how is it determined? One hypothesis is that all clubs are wage takers and that the player cost is determined by demand and supply on a competitive player market. However, if the most important objective of a team is playing success, team managers are probably more likely to pay higher salaries in order to attract the better players (adverse selection), or to prevent the good players from leaving the club (labour turnover model). The winning percentage does not only depend on the talents of the players, but also on the effort players are willing to make. So, it is worthwhile to investigate what the implications for the behaviour of win maximizing teams are if the efficiency wage theory is introduced in the model, which is done in section 4.
Win maximization with a flexible talent supply
In this section, we specify the win maximization model by taking into consideration the flexible talent supply in an open European labour market for professional players. Assume that a club is maximizing the number of playing talents, given a fixed profit rate:
where x i is the number of playing talents of team i, 
where n is the number of teams in the league. As can be easily seen, the sum of the winning percentages of all teams is always equal to 2 n .
From the first-order conditions for a maximum number of talents under constraint (2) a club's demand curve for talent is given by the net average revenue curve:
Expression (4) can be interpreted as the set of reaction functions of the teams, because each club's demand for talent depends on the demand for talent of all other clubs, so that the Nash-Cournot Equilibrium can be found, which determines the distribution of talents among the clubs and the competitive balance in the league.
This solution can be illustrated using a simple 2-club model with the following quadratic revenue functions: 
Furthermore, if the simplifying assumption is made that the wage/turnover ratio (k) is the same for every club: win maximization turns out to yield a more unequal distribution of talent.
It is also worth mentioning that the Cournot equilibrium for a win maximization league yields the same talent demand and competitive balance than the fixed-supply Walrasian equilibrium, whereas these solutions are different for a profit maximization league.
It has been shown by Szymanski and Kesenne (2004) that Revenue sharing worsens the competitive balance in a 2-club Nash-contest model if clubs are profit maximizers. However, in a league where clubs are win maximizers, it is obvious that any revenue sharing arrangement, that includes a net transfer of club revenue from the large market club to the small market club, will improve the competitive balance because the small market club will increase its demand for talent while the large market club reduces its demand, ceteris paribus.
How is the salary level determined?
In deriving the Cournot equilibrium, the marginal cost of talent, or the player salary level, was assumed to be exogenously given. The central question is how this salary level is determined. If the player labour market is a competitive market, with a given constant supply of talent, the salary level equals the market clearing cost of talent. If the supply of talent in the simplified 2-club model above is fixed, equal to s, and fully used in a competitive player market, the equilibrium unit cost of talent can be calculated as: 
In a profit maximization league, the market clearing unit cost of talent can be found as: 
From (10) and (11) it can be derived it that, if k = 1, the equilibrium salary level in a win maximization league is higher than in a profit maximization league; it turns out that, only for a extremely low value of the wage/turnover ratio (k), the salary level will be lower.
The fixed supply of talent can be represented in figure 1 The argument is that a player is only willing to make an extra effort if his salary level is higher than what he can expect to be paid in another club, or higher than the equilibrium salary level in a competitive player market. So, c i can be interpreted as the level of the salary, relative to the market clearing salary level.
In this scenario, club managers have to decide on both the optimal talent level and the optimal salary level. Under the conventional hypothesis of profit maximization, the first-order partial derivatives of the profit function with respect to the salary level and number of the playing talents have to equal zero, i.e.:
From these conditions a variant of the so-called Solow Condition (1979) can be derived, indicating that the wage elasticity of effort is:
which means that profit maximizing clubs in the team sports industry are willing to pay higher efficiency wages than profit maximizing firms with the same effort function in other industries, where 1
Turning to the win maximization problem in (2), the first-order conditions can now be written as:
where i λ is the positive Lagrange multiplier. From (16) and (17) the effort elasticity can now be derived as:
which is clearly higher than the effort elasticity in a profit maximizing team.
The equations (15) and (19) point out that a club's efficiency wage per unit of talent is set at a higher level the stronger the team is compared with its opponents in the league. So, for a given effort function, that is the same for all clubs, the talented clubs are paying higher efficiency wages than the less talented clubs. This might suggest that efficiency wages, set by profit or win maximizing clubs, result in a more balanced competition than the equilibrium wages that are determined in a competitive market. If the more talented clubs set higher efficiency wages than the less talented clubs, one would expect that also the demand for talent of the better teams will be reduced more than the demand of the lesser teams, ceteris paribus. However, for at least two reasons, little can be derived from this model concerning the competitive balance: firstly: with efficiency wages there is no longer any guarantee that the demand curves for talent are downward sloping, and secondly: the relative talent of a club is no longer a reliable indicator of its winning percentage because of the impact of the effort function in (12).
Comparing (15) with (19) one can also see that for a win maximizing club, the effort elasticity is higher, so that the efficiency wage is lower. Does this imply that we can expect the efficiency wage to be lower in a win maximization league compared with a profit maximizing league? This is most unlikely because, in efficiency wage applications, it is not the absolute salary level that matters, but, for obvious reasons, the salary level relative to a reference level, which can be the market clearing salary in a competitive market. So, what this finding suggests is that win maximizing clubs are inclined to pay lower relative salary levels compared with profit maximizing clubs, but not necessarily lower absolute salary levels, because, as has been shown above, the competitive market clearing wage level in a win maximization league is higher than in a profit maximization league.
Once the efficiency wage level is fixed, the demand for playing talent of a win maximizing club is determined by the net average revenue curve, as indicated by the first-order condition (18). It follows that the demand for talent in a win maximizing club, for a given salary level, will still be higher than in a profit maximizing club because the net average revenue curve lies always to the right of the marginal revenue curve, even if both curves are upward sloping because of the effort effect. However, little can be concluded regarding the actual levels of demand and the competitive balance, because these variables depend also on the levels of the efficiency wages.
The solutions (15) and (19) can also explain the existing unemployment among professional players because one can expect the optimal and rigid efficiency salary levels in all clubs to be above the market clearing level. The excess supply of talent will not tempt team owners to lower the salary level, because it will lower the clubs' profits or the teams' winning percentage.
In section 3 it has been shown that revenue sharing improves the competitive balance in a win maximization league. It is also interesting to find out how the efficiency wages are affected by a revenue sharing arrangement. Let us start from a simple pool sharing arrangement:
which can also be written as:
where R * is the revenue after sharing and R is the average club revenue in the league.
Assuming that the efficiency salary level of one team does not affect the effort of another team, the first-order conditions can now be derived as:
so that one can find the effort elasticity to be:
is negative, this lower effort elasticity suggests is that a higher efficiency wage level is set by the owners, due to the revenue sharing arrangement.
Also, the more revenue is shared, (i.e. the lower µ), the higher will be the efficiency wage. Expression (24) also suggests that small market clubs, due to the sharing arrangement, will increase the salary level per unit of talent more than large market clubs. Indeed, if club 1 is a large market club and club 2 is a small market club, it is clear that Whether or not revenue sharing improves the competitive balance in a win maximization league will depend on the size of the efficiency wage changes of large and small market clubs, caused by the sharing arrangement. However, the difference between these wage effects has to be extremely large in order to offset the difference in club revenue, caused by the sharing arrangement, so that it can be expected that the proposition that revenue sharing improves the competitive balance in a win maximization league still holds when efficiency wages are set by the owners.
Conclusion
The objective of this paper was to review the win maximization model in professional team sports, taking into consideration some criticism and remarks that has been put forward recently. Including some important adjustments, the central conclusion is that, in a competitive player market, the main results of the win maximization model, compared with profit maximization, still hold, such as a higher demand for talent, a higher salary level, a more unequal distribution of talent and a positive impact of revenue sharing on competitive balance. However, if efficiency wages are introduced, things get more complicated. Even if efficiency wages per unit of talent can be expected to be higher for large clubs than for small clubs, little can be derived regarding its impact on the demand for talent and the competitive balance.
Moreover, revenue sharing seems to have an increasing effect on efficiency wages, and more so for small market than for large market clubs, which complicates the impact of revenue sharing on competitive balance.
Nevertheless, what this analysis might help to explain, beside the unemployment of grass root professional players, is the poor financial situation of many win maximizing football clubs in Europe who, in the rat race for the best players, are bidding up salary levels. Furthermore, club managers are facing a high degree of uncertainty, not only in the relationship between relative talent and winning percentage, but also in the relationship between salary and effort. However, this uncertainty does not justify the serious financial losses of many European football clubs, because risk and uncertainty has to be handled properly in a well-managed business. The heavy losses of most European soccer clubs are generally believed to be caused by poor management and the reckless overpayment of professional players, whose performances are staying far behind the expected or predicted levels.
